CHOLERA CONTROL

EPIDEMIOLOGY OF THE 7TH | whatCan Genomic Data
WAVE CHOLERA PANDEMIC | [elUs?
IN SUB-SAHARAN AFRICA Emaline Laney, MSc



AIM

0 understand the epidemiology of
cholera in light of genomic data on V.
cholerae.

To share preliminary findings, gaps in
the available epi and genomic data,
and possible next steps.



OVERVIEW OF CHOLERA IN SUB-
SAHARAN AFRICA BETWEEN 1970
- 2014

WHO reported cholera data

 Global Health Observatory

- Weekly Epidemiological Records
Cholera-country year (CCY)

Overview of Cholera in Sub-Saharan Africa between 1970 - 2014

N [IQR] Max. Value
Total number of cases 3,844,807
Total number of deaths 157,832
Number of observations 1,007
Number of CCY 962
Number of CCY with deaths 828 -
Median number cases per CCY 678 [103 — 3,176] 106,159 cases
Median number deaths per CCY 25 [3 -113] 7,654 deaths

Median CFR (%) per CCY 3.44 [1.35 — 7.56]




Size of CCY Reported Cases
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50 CCY’'S REPORT OVER
20,000 CASES

Number of Countries that report Cholera Cases from 1970 - 2014 and
Respective Size
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32 CCY'S REPORT OVER
1,000 DEATHS

Number of Countries that Report Cholera Deaths from 1970 - 2014
and Respective Size
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CENTRAL AND EASTERN AFRICA
EXPERIENCE HIGHER MEDIAN
CHOLERA DEATHS

Median Number of Cases and Deaths by CCY per Region

Cases Deaths
N (IQR) Max. Values N (IQR) Max. Values
Central Africa 1076.5 [156 - 6391] 67257 60 [9.5 - 283] 4181
Eastern African 1093 [247 - 4152] 77636 358 - 138] 2928
Northern Africa* 13681 [845 - 17241] 30662 176 [52 - 500] 1011
Southern Africa 134 [11-2767] 106159 3.5[0-29] 232
Western Africa 512 [119 - 2133] 59478 203 -87] 7654

* Northern Africa only includes Sudan



AVAILABLE GENOMIC ISOLATE DATA
REPRESENTS A QUARTER OF CCY’S.

* Wiell et al. “Genomic History of the Seventh
Pandemic of Cholera in Africa.” Science. 2017

* T Events — single expanded lineage

Identifying Related T Events to Cholera-Country Years

Isolates in genomic data 1070
Number of isolates in genomic data in Africa* 651
Number of i1solates in Sub-Saharan Africa¥ 617
Number unique T events to CCY 247
Number of observations® 243
Number of CCY 062

* Representative of 45 of 54 African countries from 1966 - 2015
T Including Sudan

A Missing 5 T events (i.e. T4, T6 (x2), T7, T9) due to missing
epidemiology data for associated events



T1 HAS AFFECTED A REGION WITH THE
GREATEST POPULATION (495 MILLION)
FOLLOWED BY T9 (423 MILLION).
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MEDIAN CASES PER YEAR BY T EVENTS
VARY LESS THAN ANTICIPATED.
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deaths per year

THE DIFFERENCE BETWEEN MEDIAN
DEATHS PER YEAR IS LESS.
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THE COUNTRIES AFFECTED MAY
SKEW PERCEIVED IMPACT OF T.

CCY Cases: T7and T12
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country

FILLING THE GAPS

Jimbabwe
Zambia

Uganda

Tunisia

Togo

Tanzania

Sudan

South Sudan
Somalia

Sierra Leone
Senegal

Sao Tome
Rwanda

Republic of the Congo
Republic of South Africa
Migeria

Miger
Mozambigue
Morocco
Mauritania

Mali

Malawi
Madagascar
Libya

Liberia

Kenya

Guinea Blssau
Guinga

Ghana

Gabon

Ethiopia
Eguatorial Guinea
Egypt

Djibouti
Diemaocratic Republic of the Congo
Cote d'lvoire
Comoros

Chad

Caniral African Republic
Cameroon
Bunsndi

Burkina Faso
Benin

Angola

Algeria
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EASTERN AFRICA

Zimbabwe - S
Zambia Fy g ol -
Uganda - ® +
Tanzania - i . "
South Sudan A + +
Somalia A g L * + 3
Rwanda - o ¢ 3 ¢
Mozambique A T Fg FL 8 " g
Malawi 1 I .2 [ .
Madagascar - # "I’
Kenya A L ey '
Ethiopia b + | |
Dijibouti 1 g ¥ # . 3
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Burundi - . - -
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'WESTERN AFRICA

Togo 1
Sierra Leone -

Senegal 1
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Niger A
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CENTRAL AFRICA

Equatorial Guinea -

Central African Republic 4

Gabon A

Republic of the Congo -
Democratic Republic of the Congo A
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A ROBUST, EXPANDABLE
GENOMIC REPOSITORY OF V.
CHOLERAE.

oldentifying existing isolates that:
- Have not been analysed.
- Have been analysed but not yet published.

o Providing technical assistance for analyses and
Interpretation

oModeling to address existing data gaps to better
understand regional and global trends

o Establishing processes and SOPs to aid In
systematic collection of isolates and genomic
analyses, with the necessary meta-data included



QUESTIONS LEFT TO
ANSWER

Are T's the most meaningful way to assign lineage
classes? Are there other ways?

Are there specific strains to watch out for?

What is the effect of the introduction of a new strain
In a population?

How do we translate the appearance of a genomic
strain or wave Into prospective control action?

Can we detect the emergence of a new lineage
and assess the risk of spread/introduction into
Africa?
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